ADDITIONAL INDEX WORDS. fl oriculture, nursery, herbaceous perennials SUMMARY. This report summarizes responses to a survey of Virginia's commercial greenhouse industry, conducted in 2000-01. The survey included questions about interests and needs of growers to assist Virginia Tech Horticulture faculty and staff in planning educational and research programming. Respondents were asked about current cultural practices, future plans for automation and technology, and impact of issues facing the greenhouse industry such as regulations and labor. The 273 responses were categorized based on the amount of heated greenhouse space: small, medium, large, or other (including part-time). Following analysis of the responses, focus groups were conducted across Virginia to further discuss issues raised in the survey.
W hile the United States Department of Agriculture (USDA) regularly evaluates and reports floriculture crop numbers, growing area, and receipts (USDA, 2002) , our survey included smaller and part-time growers in these quantitative areas. We also followed Panter's (1994) survey of the Colorado commercial greenhouse industry in asking questions about specifi c issues and programming needs. The main objectives of the survey were twofold: to defi ne the size and scope of the industry and to identify needs and interests to help plan research and educational programming. A previous report described the production spaces, grower experience and education, employees, crops grown, and target markets (Scoggins et al., 2003) . This report addresses the second objective to determine current cultural practices and future educational interests as well as perceptions of primary issues facing the industry.
Materials and methods
A survey consisting of 33 questions asking for 242 pieces of information was developed and distributed to 980 potential greenhouse businesses (Scoggins et al., 2003) . The survey instrument was administered, along with follow-up mailings, according to the method described in Dillman (1978) . Of potential respondents, 274 usable responses were analyzed, for a response rate of 63%. A brief followup questionnaire was sent to further catagorize businesses with no outside (non-family) employees to determine whether they were part-time or fulltime and truly commercial in nature.
Respondents were categorized based on heated greenhouse space; either small [<10,000 ft 2 (<929.0 m 2 )], medium [10,001 to 29,999 ft 2 (929.1 to 2,786.9 m 2 ), large [>30,000 ft 2 (>2787.0 m 2 )], or other (part-time, hobby, or could not be categorized). We hypothesized that the size of the greenhouse operation in terms of controlled space would infl uence many aspects of the survey responses such as potential markets, interests, and issues. Frequencies were calculated using SPSS (Chicago, Ill.). Data were subjected to a one-way analysis of variance. If there were signifi cant differences among variables, the Waller-Duncan mean separation procedure was applied. There is little documentation of actual growing practices; most is anecdotal or individual business profi les in industry magazines. In order to tailor programs suitable to the background of the growers, growers were asked to describe some of their cultural practices, especially those that might impact areas of water, nutrient, pest, and disease management. Questions were asked in a yes or no format, with the option of not applicable. On average, these questions were answered by 95% of respondents. Cultural practices commonly used included controlled-release fertilizers, horizontal airfl ow fans, and rotation of insecticide chemistries. Responses to 7 of the 11 questions varied with the size of greenhouse operation (Table 1) .
Respondents were asked to in- dicate which of 11 greenhouse functions they have automated or plan to automate within the next 2 years. Only two functions, fertilizer application and irrigation, are currently automated by more than half of respondents (Table  2 ). An examination of responses sorted by the size of operation shows that larger greenhouses, as expected, have more automation in place (data not shown). When asked to indicate which of nine types of irrigation systems they used, many growers indicated more than one system (Table 3) . Although close to half of growers reported having automated irrigation, 91% use some hand watering. There was a trend toward larger operations using more automated systems such as ebb and fl ood benches, boom and drip irrigation. Systems also mentioned were capillary mats and fl oat beds.
EDUCATIONAL INTERESTS. The survey was designed to determine levels of interest in three programming areas: plant production, specifi c crops, and business management. Respondents were asked to rank their level of interest in the specifi c topic on a scale from 1 to 4, with 1 = no interest and 4 = great interest. They were also given the opportunity to identify other areas of interest in each area. Responses to most topics varied signifi cantly based on the size of the greenhouse operation.
Among the plant production topics in which interest did not vary by the size of the operation, are fundamental issues that every grower must master: insect and disease management, reduction of pesticide usage, and water quality (Table 4 ). Interest in more advanced topics such as automation did vary depending on the size of the operation. Other topics suggested by respondents included scheduling, organic techniques, alternative crops, and methods of propagation.
The plant production interests of growers with different mixes of crops (Scoggins et al., 2003) were observed to be somewhat different from the overall levels of interest. Perennial growers had a higher than average interest in plant growth regulators (2.8), fi eld trial reports (2.8), reducing pesticide use (3.2), and water quality (3.0), while food crop producers were more interested in nutrition (3.3), fi eld trial results (2.8), waste water and runoff management (2.4), and ventilation and cooling (3.0). Cut fl ower growers showed higher than average interest in fi eld trial reports (3.0). All three of these grower groups showed a higher than average interest in disease control (3.6 for food crops, 3.5 for the others).
Respondents were asked to rank their level of interest in fourteen crops or types of crops on the same scale as previously described (Table 5 ). Respondents seemed most interested in learning more about crops they already grow-for example cut fl ower growers ranked their interest in learning about this type of crop at 3.4 while the overall ranking of cutfl owers was only 1.9. Interest in learning more about geraniums and poinsettias, the largest-selling bedding plant and potted fl owering crop respectively (Jerardo, 2002) , varied signifi cantly by size of greenhouse operation. Large growers were more interested in learning about poinsettias; for other size categories, the level of interest declined with the size of the operation. Both medium and large growers expressed more interest in learning more about geraniums than did smaller growers. Interest in the other eleven crops did not vary signifi cantly by size category.
Respondents were asked to rank their level of interest in 12 different management topics. As with plant production topics, topics in which interest did not vary by the size of the greenhouse operation are the basics that must be handled by all businesses (Table 6) . With well over half of the small and medium-sized operations selling directly to the public from their greenhouse (Scoggins et al., 2003) it is were asked to rank the issue in terms of importance. Marketing topped the list of concerns (Table 7) . Three issues, labor availability, new crop development, and pesticide availability, varied signifi cantly by size of greenhouse operation. The issue with greatest difference in importance based on size of the respondent's operation was the availability of competent labor. This is not surprising given that half the respondents have no employees who are not family members, and large growers hire 56% of the year-round employees and 49% of the seasonal workers in the state's greenhouse industry (Scoggins et al., 2003) . We realize interest in various issues changes over time-if the survey was readministered in 2003, concerns over state of the economy would probably rank at or near the top. Another important issue for Virginia greenhouse growers was the water shortages and drought of Summer 2002; this was not included in the original list of topics. AWARENESS AND USE OF RESOURCES. The position of state greenhouse extension specialist had been frozen or vacant from 1989-99. So we were interested in determining from what resources the growers were accessing information. Other growers and print resources were used by the largest number of respondents (Table 8 ). The use of computer-based resources was widespread, as almost half were using Internet web sites, and nearly 30% were accessing e-mail newsletters or listserves. With 75% of respondents planning to have Internet access within the next 2 years (Table 2) , it is reasonable to expect that these sources of information will increase in importance to greenhouse growers. Sales representatives are an interesting case, in that 88% of respondents from large greenhouse operations report using them as a resource, compared to 65% of medium-sized operations, and far fewer small and part time respondents. It seems reasonable that sales representatives will be more available to those who make large expenditures, and similarly, that those making large expenditures will expend more effort to make sure they are making appropriate purchases.
Floriculture crop production is a cyclical business and timing would certainly impact the attendance at and usefulness of educational programs. Growers were asked to indicate which months they would be most likely to <10,000 ft 2 (929.0 m 2 )], medium [10,001 to 29,999  ft 2 (929.1 to 2,786.9 m 2 ), large [>30,000 ft 2 (2787.0 m 2 ) ], or other (part-time, hobby, or could not be categorized).
Topic
Mean level of interest z no surprise that retail marketing leads the list. Interest in all four labor-related topics varied signifi cantly by size of the greenhouse operation. Large growers report far more interest in this area since they have more employees to deal with than do smaller operations.
ISSUES OF IMPORTANCE.
Along with interest in production topics, one of the primary objectives of the this needs assessment survey was to determine the importance to growers of various issues facing the industry, in terms of impact on their business. Again, respondents attend educational programs. Willingness to meet in a given month ranged from 73% willing to attend in January to a low of 1% willing to attend in May (Fig. 2) . This confi rms that during the busy season in the industry, few growers are willing to leave their business. Growers were also asked to rank their top three choices for meeting or educational program format from a list of fi ve options (data not shown).
Respondents strongly preferred singleday events, with 77% and 75% choosing 4-or 8-h daytime meetings among their top three choices, respectively. Evening meetings (3 h) were moderately acceptable (39%) and multiday meeting were the least preferred (27%). More than half (54%) were interested in tours as an educational event. SURVEY FOLLOW-UP: FOCUS GROUP INTERVIEWS. As previously noted, there were several issues rated as important in terms of economic impact. These include labor, state and federal regulations, environmental quality, marketing, pesticide availability, and energy costs. In order to further explore these issues, three focus group interviews were held in Spring 2001 in southwestern (Roanoke), northern (Charlottesville), and eastern (Williamsburg) Virginia. A total of 16 commercial greenhouse businesses were represented. Ideas for future assistance from the Department of Horticulture, Virginia Cooperative Extension, the Greenhouse Extension Specialist, and state grower organizations were also discussed. PROGRAMMING OUTCOME. Information gathered from this study has been critical in planning and executing educational programs across the state of Virginia. Most workshops have been held in the months of January and February, as growers expressed they were much more likely to be able to attend at this time. Program themes included "A Pricing Primer", "Retailing Greenhouse Crops", "Perennial Plants Production", and "Geranium Production". Virginia Tech also created a "Basic Greenhouse Production • January-March 2004 14 (1) Seminar" with pesticide recertifi cation credit at various locations around the state, to facilitate ease of attendance to greenhouse employees. To provide more timely information, a grower e-mail discussion list was set up and currently has 75 participants with an average of fi ve to ten postings per week.
The information garnered in the survey has been a tremendous help in understanding the needs of Virginia greenhouse industry. States with a comparable greenhouse grower demographic based on number of growers, gross value of sales by state and growing area under greenhouse cover include Alabama, Connecticut, Indiana, Massachusetts, Tennessee, and Washington (U.S. Dept. Agr., 2002) . We feel certain this information will also assist those in other states responsible for delivering educational programming and applied research to a similarly diverse audience.
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